Aim Maxillofacial trauma when associated with concomi-
Introduction
Nowadays, facial injuries have become a quotidian situation in the emergency rooms as the face is highly vulnerable to trauma due to the fact that it is the most exposed region of our body. Injuries can be incurred in situations such as the road traffic accidents, fall from height, inter-personal violence, animal attacks and sports. Facial trauma many a times occur in association with injuries to other organ systems of the body, and in such cases, there is an increase in the morbidity levels, demanding immediate intervention and management. The proficiency, with which a definite assessment is made, is a major factor in the prognosis of the patient. Treatment of the maxillofacial injuries would be complex without a comprehensive perception of the damage incurred by the other systems in the body of the victim. This study, intends to evaluate the individuals with maxillofacial trauma, identify the cause(s) for the trauma and thereby, recommend means to eliminate the cause, determine the incidence of concomitant injuries to other organ systems among those individuals, and to assess the role of the attending maxillofacial surgeon in providing a definitive diagnosis so that unforeseen emergency situations can be avoided.
Group A-Patients with maxillofacial trauma without associated injuries. Group B-Patients with maxillofacial trauma and with associated injuries.
The study population comprised of the patients reporting to the emergency department of a Tertiary hospital in Karnataka. The age, gender, etiology of trauma and maxillofacial injuries of the patients were recorded using a standard Performa devised for the study. The maxillofacial fractures were classified based on the location as nasal fracture, maxillary fracture, mandibular fracture, frontal bone fracture, lower orbital rim fracture, zygomatic fracture which were diagnosed by a primary clinical examination supported by a CT scan report.
The patients were also assessed for any associated injury (AI) if any. Injuries to the Brain, spine, chest-wall, extremities, pelvis and abdomen were considered as associated injuries. All the associated injuries were categorized into three main headings. Injuries to the brain were classified under head injuries; injuries to the extremities, chest wall, spine and pelvis were included under the orthopedic injuries while the injuries to the abdomen were included under the abdominal injuries. Injuries to the brain were suspected clinically by Glasgow Coma Scale (GCS) and confirmed by the CT scan, which was also used to diagnose any spine injuries. A primary clinical examination of the chest for signs of injury was done and a chest X-ray was advised to every patient to diagnose injuries to the Chest-wall. Patients suspected of injuries to the extremities in the clinical examination were advised X-rays of the limbs which provided a definite diagnosis for the limb and pelvis injuries. USG abdomen was used to confirm the presence of abdominal injuries in patients suspected of injury to the abdomen. The Injury Severity Score was used to assess the level of morbidity in patients with polytrauma.
Injury Severity Score(ISS)
The ISS is the sum of the squares of the highest Abbreviated Injury Score (AIS) in three of the six predetermined regions of the body. The maximum practical ISS is 75 (5 2 ? 5 2 ? 5 2 ) [1] .
Abbreviated Injury Scale (AIS)
Injuries are ranked on a scale of 1-6, with 1 being minor, 5 severe, and 6 a non-survivable injury [2] .
Statistical Analysis
Statistical analysis was done using SPSS Version 17.0 (SPSS Inc., Chicago, IL, USA). Mean and standard deviation (SD) were calculated for continu-ous variables. Inferential statistics included z-test to check the difference between the groups. P value less than 0.05 was considered as significant.
Results
A total of 300 patients of maxillofacial trauma were included in the study, the age range being wide from 1 to 75 years. The mean age of males and females in the study was 31.6 and 32.1 years respectively with the majority of the victims in the age group of 20-29 years. This study observed a male predominance with 273 men (91%) and 27 women (9%). The most frequent cause of poly-trauma noticed was Road traffic accident as seen in 279 cases (93%) followed by self-fall observed in 12 cases (4%) and assault was the cause in 9 cases. (3%). Mandible was the most common bone involved in maxillofacial fractures [135(45%)] followed by zygomatic complex fractures [90(30%)]. 162 patients (54%) sustained concomitant injuries to other organ systems. In the patients with concomitant injuries, 97 patients sustained head injuries (60%), 62 patients had orthopedic injuries (38%) and only 3 patients had injuries to the abdomen (2%). The descriptive details of the patients included in the study are presented in Table 1 . Pneumocephalus was the most common head injury observed. Cervical spine fractures which can be a cause of morbidity in head and neck trauma were seen in only six patients. Injuries to the chest wall were seen in six patients which was complicated by a haemothorax (Fig. 1) . The mean GCS value in the patients of group A was 14.66 while the patients of Group B had a mean GCS value of 11.72 and a mean ISS value of 8.78 (Fig. 2) . Death due to trauma occurred in two patients, both due to concomitant head injury.
Discussion
Road traffic accidents was the most common mechanism of injury in our study which is consistent with the findings of several other studies [3] [4] [5] . The second most frequent cause of trauma was self-fall followed by inter-personal violence. Scherbaum Eidt et al. also confirmed this finding in their study [6] . Another evident observation is that there is a 91% male preponderance in the study sample. This result can be affirmed by the observations of Kamath et al. [7] The overall male to female ratio observed in this study was as high as 10.1:1. The reason men are more exposed to the trauma, may be due to the fact that men are more frequently involved than women, in the activities of driving vehicles, playing serious sports, and in social events such as parties where consumption of alcohol, leads to a state of inebriation that in many cases, has been the catalyst for road accidents.
This study has showed that the majority of the victims were in the age group of 20-29 as this age group apparently is highly active outdoors. The mean age of males and females in this study is 31.6 and 32.1 years respectively. This average is corroborated by other reports in literature [7] .
Excessive consumption of alcohol is strongly associated with facial injuries [8] [9] [10] . In this study, 80% of the patients were found to be in an intoxicated condition at the time of accident. Alcohol impairs judgment, brings out aggression, often leads to interpersonal violence, and is also a major factor in motor vehicle accident [11] .
A total of 432 fractures of maxillofacial skeleton is observed in this study. The mandible was more frequently involved bone in the maxillofacial skeleton (45%), followed by the zygomatico-maxillary complex (30%). Haug et al. [12] in their survey observed that of 402 patients, 67% suffered mandibular fractures, 21% zygomatic fractures and 11% maxillary fractures. Obuekwe et al. [5] found that the mandible was the most common site of fracture, followed by the middle third of the face which included the zygomatico-maxillary complex. The results of this study therefore correlate with previous literature that fractures of the mandible represent the most common maxillofacial injury. This can be explained by the prominent size and position of the mandible making it more susceptible to injury. In the mandible, the fracture of the para-symphysis was more common. A similar observation has been reported in literature [4, 7, 13] .
The associated injuries with maxillofacial trauma were seen in 162 patients (54%). The most frequent associated injury with maxillofacial trauma in this study is observed to be head injury (60%) followed by orthopedic injuries (38%). This finding is in concordance with the observations of several other authors in literature [5, 6] . Contradictory observations in the incidence of associated injuries, with the limb injuries occurring more frequently than the head injuries is observed in literature [14] . This may be due to the differences in the predominant means of transportation in the population [3]. Holmes et al. [15] observed that in patients who sustained maxillofacial fractures, neurologic injuries were the most frequent concomitant injury in the all-terrain vehicle group, whereas orthopedic injuries occurred more often in the motorcycle group.
The number of patients who sustained head injuries in this study was greatly observed to be associated with the fractures of the upper and middle third of the face as compared to the lower third of the face. Of the 97 patients with head injury, 67 cases were seen in patients with isolated mid-face fractures, 21 cases were seen with frontal bone fracture and only 9 cases of isolated mandible fracture were associated with head injuries. This observation concurs with the findings of several other authors in literature [16] [17] [18] . Udeabor et al. [17] attributed this to the proximity of the mid-face to the contents of the cranium. Hampson [19] reported that the tolerance of the mid-facial bone to force is lower than that of the frontal and mandibular bones thereby allowing the transmission of force to the base of the skull and cranium. It has been observed that the multiple mid-facial fractures were associated with 1.6-fold risk of traumatic head injuries [20] . Therefore, all the patients of maxillofacial trauma, especially involving the middle and upper third of the face should be considered a potential head injury patient until otherwise proven by CT scan. A repeat CT scanning of the brain should also be performed whenever remediable intracranial injury (secondary brain injury) is suspected based on clinical signs and symptoms exhibited by the patient [21] . Severe head injury was detected in two of the patients with GCS score of 3-5 with both the patients having sustained multiple intraparenchymal contusions. Moderate head injury was detected in patients with a GCS score of 9-12. No head injury was observed in patients with a GCS score above 12. This finding concurs with other reports in literature [22] . But, it has been suggested that even with a GCS of 15 and no clinical findings indicating head injury, head injury maybe suspected in patients with multiple facial fractures [23] .
In the orthopedic injuries recorded, the clavicle fracture was the most common (33%) followed by the fracture of the femur (19%). This observation although concurs with the findings in literature [6] differs from the observations of other authors who found the fracture of lower limb to predominate [3, 13, 14] . Brasileiro et al. [23] observed prevalence for injuries to the upper limbs followed by the lower limbs. This difference may be because of the mechanism of the fall and the site of the body which received the maximum impact.
In our study, Injury to the spine was recorded in 3.7% of cases with associated injuries, all of them at the cervical level. This finding is similar to the observations of other authors in literature [24] [25] [26] [27] . Akama et al. [14] reported an incidence of 9.2% and stated that this type of fracture is critical as it can lead to serious consequences if neglected during the primary survey. In this study, the cervical spine injury was seen in patients who figured in road traffic accidents. It is observed to occur in association with a mandibular fracture in all the cases and the spine injury involved the region of C1, C2 in two cases and the region of C7 in four cases. This finding is supported by the observations of Ardekian et al. [28] . In our study, the patients were not given cervical spine immobilization during transit of the patient from the site of accident to the hospital due to lack of facilities in the ambulance and/or due to ignorant paramedical staff. Though, this did not lead to any grave consequences in the cases, it is important to note that the cervical spine trauma can be missed, especially when pain from other parts of the body dominates [29] . Cervical spine immobilization should never be removed until cervical spine injury has been excluded using a CT scan/lateral X-ray of cervical spine and extreme caution should be taken in maneuvering the unconscious, sedated or non-alert patients who are suspect of cervical spine injury [21] .
Rib fractures with hemo-thorax was observed in only 2% in this study, which is similar to the findings of other authors in literature [5, 6, 9] . The ribs were fractured between the 4th-8th ribs in this study. Fractures of upper ribs indicate major trauma and should arouse suspicion of damage to adjacent structures such as lungs, subclavian vessels and brachial plexus [30] .
The frequency of abdominal injuries in this study is 2%. The cause of the injury was a road traffic accident in which the patient had sustained injuries to the chest wall and upper extremity as well. This finding coincides with the observations of Gad et al. [31] who found that the Vehicle accidents are a common cause of blunt abdominal trauma usually associated with an injury was to an extremity.
Bowley et al. [32] observed that in the lateral impact of collisions in road traffic accidents, the victim is accelerated away from the side of the vehicle which may result in, intra-abdominal solid organ injury and diaphragmatic rupture. The assessment for probable abdominal injury is not to be missed during the primary evaluation of a patient of trauma as this might be the reason for fatality. Most of the abdominal injuries are blunt injuries which are not obviously seen and this recommends the need to make the Ultrasound of abdomen a routine investigation in trauma patient.
Z-test results in this study show that there is a highly significant statistical difference in the mean ISS and GCS values between the patients who sustained associated injuries along with maxillofacial trauma and those without associated injuries (p \ 0.001), with the values being higher and lower respectively in patients with associated injuries, indicating that the morbidity of the patients with associated injuries is higher as compared to those patients with facial trauma alone. This observation is in concordance with other reports in literature [15] .
The mortality rate in the study is 0.66% with both the patients sustaining middle and upper third fractures of the maxillofacial skeleton with associated head injuries and having lower GCS and higher ISS values. This is similar to the observations of Plaisier et al. [16] who observed a lower GCS and higher ISS values in non-surviving patients who exhibited a dramatic predilection for mid-and upper facial fracture patterns.
Through this study, it is observed that the major cause of poly trauma is the road traffic accident (RTA). This leads to the inference that there is the need for implementation of stringent road safety measures which include speed limitation, ordinance on mandatory donning of helmet and seat belt apart from providing geometrically designed roads of improved quality.
Two major conclusions may be drawn from this study. Firstly, this study stresses on the need for the adherence to traffic rules and regulations, planning of scientifically and geometrically designed, good quality roads of high standards. Despite the existing traffic rules, the people and concerned authority don't comply and strictly adhere to the traffic rules, leading to high rate of RTA.
Further, the role of the paramedical staff that transfers the patients from the site of accident to the hospital cannot be underestimated. It is imperative that the trauma victim be transferred to the definite emergency care of a hospital as soon as possible. The primary care provided during the transit period is of utmost importance, which mandates that the paramedical staff be cognizant of the primary care protocol. In the present scenario, especially in developed countries where the management of RTA patients has reached a new level, the emphasis is not just on the survival of accident victims but on maintaining quality of life post RTA. In developing nations like, India, the prevention of mortality of an RTA patient is the prime concern not taking into consideration the quality of life post RTA. That's why the need for a swift emergency team response with deft paramedical staff cannot be overemphasized. Any delay in the emergency team arriving at the accident zone only aggravates the mortality and morbidity rate. The emergency control facilities provided in rural areas of north Karnataka need improvisation with more infusion of qualified paramedical team. Every trauma patient must be considered as a victim of potential cervical spine fracture and be managed accordingly to prevent debilitating complications. All these measures if undertaken, may aid in reducing the rate of morbidity and mortality due to Road Traffic Accident's to less than half or even lower levels.
Secondly, this study suggests that it is incorrect to view the fractures to the facial skeleton as an isolated one, because, it is, as evidentially established in this study, associated with more grave, and sometimes fatal injuries that require thorough evaluation for multisystem trauma at the time of presentation. Surgical management of multiple traumatized patients with head and neck trauma is highly individualized and depends on a number of factors including etiology, concomitant injuries, age of the patient, and the possibility of an interdisciplinary procedure. This study facilitates a conclusion that knowledge of the associated injuries ensures proper care and faster recovery. Only a multidisciplinary and coordinated approach can vouch for optimum success in the treatment of patients with facial fractures with associated injuries.
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